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(5 7) Abstract 

PROBLEM TO BE SOLVED: To "effectively reduce a noise at the 
time of turning while a structure is simple and inexpensive. 
SOLUTION: Since an external gear 53 fixed to a crankpin 37a is 
positioned between an external gear 52 (an output shaft 51 of a 
driving motor 50) and a cylindrical gear 55, these external gears 52 
and 53 and cylindrical gear 55 can be formed into a small diameter, 
and a noise at turning time is reduced. In order to rotate two 
crankpins 37, they merely need four gears consisting of externa! 
gears 52, 53, and 58, and the cylindrical gear 55, which result in 
simple structure and low manufacturing cost 
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[«lftt*©«BI] 

[BURSl] fflSSSi^ EHEfiBt; HSggEtElteSBi:© 

$nfe@isei!i**«aL-ciHiteffljceaLttiHiftffl5* 
mis $ # *«it««»ffi«a* t , ehbsmcbi "3 ww- e n 

>cHj££ft', jb iea»*f*»&ii«iiteei!i**fitf 

+ ffi ?L Ip! tt H« & ■« o fc tt« 7f «a« t » W 6 . •• 

*U HulB^2eMW* 2 ?.cD[HlteiEl)*$§W-CillE-r 

[ §I*H2] ffilBJBK SB 2 4 ■ 

m&o 20 

R«tt»*ClK««*£-3 4>IB***SW.» S6 2fi 

[ 0 0 0 1 ], 

I«9IO*f cro^H^ii. BUJBDtfsM* 

'oSEBBs' HK»*Xfl?«trt«©MS*ffl**«C43W*SE 
lHl»«a, BPt)0^u/ h«CDSEIlj»«iSt:H-r4. 30. 
[ 0 0 0 2 ] 

W*£>mfO «£*©□** h«©S€ll]g|3«jSi: bt 
I4x 0!l*.«»IJB i P7-l 0 8 4 8 5 9&«*S AVWM 5 ? 
.7- 1 2 4 8 8 3^&mz&m.£tl-C^Z>&*>fJL%(D1fi.- 
^ftWSo.cc^ H3#©t>©li,-ffl^gBi:, 
g|5i:> @SSPi:ISlESI5i:©BatwES$n, ."Phasic 
?L* ! M^n5ti:til:, 2*Ja±©*5>*-£>** 

@te»ceiiLKii*s»*iHiiEd*sffl't'«ttSi«aii 

'©ffl;bttCH£*hfciSl iwlB+^li^tt 
Hi»ft«ofcttJBlf«ia«ltlHllSBrffit3EfirStl5 t £ 
•biz, fiiJSBS l*tt*£*»tt*£-5SS2*|.tt**sJ;tf 
K»2«.tt*<«C)W*lRllc«nTEIl$nfe»3^«* 

f SRiitti:, JB8BSB3#*#fc*»**£ofctt«-e 

fc*©T-fcS« St, &#©*©W\ E^6Bi: v ®$gSP 
fc, BJeSBfcEHEfflJfcoiKltKIBSfu •P»C»»i:'t'2»?l50 



2 

(Bl6W{ce»LKlHl6ffi£;-IS6$«SflS'&SlbS(«a«l 

©ujawcHSSiifess-i H-wt* mtt^iitrnwi 
mm z » -3 & -r- tc uii sife iz $ n 5 1 1 

* l:, Ifi^fR) *vc Rl * ixfc JS 2 **** cfc VSB 3 

ni*tfiar4is4 **&*£, fiiBm 3*i-s*(ciijg 

*H**i:, &H;tfc&©T-&So 
[ 0 0 0 3] 

3t^©^*lfti:©F^©SiKfl4, IE®*-* i: 

tES, EtSfilC^F^SiBI-tSSS-CSfiiP?)— ^ffijy. 

S ftw « JS l ***liSSB±<**'hEfl:r Sfc o 3 £ 

2 * -3-C U C ©<fc ? & 

SI2*|.«*£/hfIi;f5fc«k ^#©«fc-5CIBl^» 
i:S§2*tS*£:©igfc:7 , 'i' K^^Ti: LT<DHI 4 

fc* 2#©^7>*£>*flffl0te3*Sfc»t:i±., IS 
K !B2, S5 3, J6 4ft«**J:V.*5'>*.fc?>2*:K: 
*fJsB-T4'2ffl©!B5^**, ^ft 6<I©fl.£fi* **(65>Si: 

c©^^> «ji* 5 m?iT-^o^K^sffii:*§ 

[0004] ^©^B^ii, WifiAJfliJ^-cipogeffi-e* o 

% * s <b fizmm iz a w a p# s aissj icfss-r a -r t * s t- 

5. 

[ 0 0 0 5 ] 

[8RH*»ftr*fc».©^S] :©A'iSlfltt, 05£ 

-t^tc^^LtfffMSft-S^ii^tc, 2*W±©^7> 

&»iSL-C'l]«ES5teiiU^l£l«ESl5S:lHlte$#S(i^ 
MSttiSIK^x 0*£»C«l»)WW6nfc(i»*-^ i:, 
ffiib*— *©tB*«t:HS$ixfe!Blfiaa»*ffc, mlSB 

1 eilgPW* 1 ?> itig[Hl$£!fE 14^3 tSWTKWS© * 7 > 

*'tr>fteie***»2ea»»i:s miafffifttram 
mm o fe«!B-e«a«rt c is w & *u nuHBrn 2 eii 
»*r*»&©iieffi»AftfiWTiiHErsn«tt«»i:x 

miB^© ^ -7 > ^ tr >y.^©^- f =7 > ^ b- >iz m%.$ 
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3 

ft, miSRMtta*^*^^ ^i:tK^^>^^>S • 
[ 0 0 0 6 ] HteffitBSffiCWLTHSS-frSa^C 

a? n-t i * a jk 2 e »»» iames i eiutf* & nfg® 
:ojs«, »a«iifflis«fS©^^>^t>t:f^aFft 

te^t^c ttTzco?'? ¥>i^W? > 

*h:>tcii, *2ea»»*^oiHieiElli** s R«jR* 

^s**^bTeii^ft. cfti^s, 

t*tc, [£]te is«S©*7>i7 £>c#E£ft£0 

^ t:>tcH^*ft&« 2ea§ptj^fic»L"t^s©TN 
cft6*K «s2ea»»*<fcWR«ttii**^-rft* _ 

(4, 2#©^7>d>t>*0fi£-&£fc»CB:. g{£ 
PI, §11, SS2{5Sffi». Rfg#**, *Uft*<D4ffl<B 

[ 0 0 0 7 ] 

zztwiZo St. «rE*2e»»«*e>HfBtt* 

*^0©$£S£i&;bO{s}Ii4, Sg 2 4: f 30 

*jfe35(C, .R«tt*»i3Dlffilli^^'5 4>IHI**«:»Wa - 
[ 0 0 0 8 ] 

(w (4E^, EStfiRIA * ft 5 £BB 12i«Bj« £ ftT ^ % 0 

ash ur©iS!iiif*i34 s iftH$ft> zcD^m^comnm 

[ 0 0 0 9 ] l7(±*#«51li:18ig*13i:©Hlt:EBISft. 

-^lgortw^tcw^iRi^AfftiftRftttt Ltz%$& 

©t>«20*B«i|i»ei*Jilft?ftfctt«"C»»6ftT 
^5o LTn cft6O^>ffi20(4$ii];&fttc&iF£i:i: 
£IC, «£ft£«E«ttftTEK*ftTU3« 2l(4^r- 
^19^{ZiKlrt^ftrcRt5«0 2fla^tf^^->T-fe^, Z 50 
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4 ■ 

ftf><7)t:-*>210*it»aiiC !4^gOltiifL22* s *ftJE f 
MM^ntt^o Cft6 t*-* >2lO^Jf (C(4 

^-X 19(7) f >S20 J: 0 fflStf^fc t>ft«23* s ff5i££ 

ft, cfte©^ii23ttgtiaabf >ffl20icni^^oT^So 

26l4^-*19rtl::EBSftfc** UTTfctK CO*-f 
UT26I4, h e -^>2lcOlfi7?rq]-ffl (TffJi) CEBSft 
tz-m?7>VZl£. t-*>21©W*filfft« (±{PJJ) 
tE«*ft*4:fc*tfiaESeiHlftl3JcaS$ftS:ffefliJ7 
^ > v28t , Tffiitf-fflO 7 =7 > ^27£H*W£a*££ ft 
^ t £ * r ± *£ ffeflij 7 ^ > V 2 8 £ « ffii pj #g iC a ^ £ ft 

ft, Cft^OiiSSn y K29(4^rft4BuIBt: — *>21(C 
»J«*fttai«7L30rt-tcai«$ftT^So 32(4-{PJj, ffe 
fil7^>i/*27,'28i:^r-X19i:(OH«c^il$ftfc-W© 
Cfte©ttS32ici 5 U T26(4^-^ 

i9iciH]eorfigC3 3£«aFftSo ffiE-«, amis 77 

>^27, 28i:^-^19c7)$fi^fR]^Sg|5i:OP^(C(4v-;i/ 
g|5»'33#*HS $ U £ o 37(4)1 » fR] tC ^S§g|g|ftT E. 

fidft&ttt^fRjKiEtf* 2*y,±, ::Tli2*(D^7 

&^>^ t:>37i4^£D«6^fS-ig 
(Tttl) 3^1*538*^ LT-«7 7 >^27t. flMBSIW ' 
lifcg39*^LTffe«7 7_>^28^®(EnJt6Cc:$»$ft-C 
l^o ft^^>^.t>37l4**fflCC«i&Lfc2fla 
CD£^>£ffi40£«U Cft£>^ >^g$40(4^ft^ft. 
^-^>21CB^^ft^Kil?L41tZ^- K;i/ttS42S:^ 
SlfettSt-WXSnt^So 43(4.R«ft:T-* t), CO 
Rff»43(4, (TWffl) tf-|7?> 

y27rttd# A^ftTH^^ft, *fe, *©«*fiI*.*8B 
^fJlBSii?L22^(ciSK^ft, $6(3, ^^»lfi^fR]^« 
(±«35) ^JElHl*13©ai4i*iK:a«*ft-C^So ft 
io, 44l4R«it43(Ott»l^fa«fcjEia(*13i:CDIBK:^» 
$ft&v-;i/a5*JT-S>4o H5iELfc^— ^,19, h*-^r> 
21, ^r^ UT26, ^^>^t:>37, R«*43l4±ft: t b 
T, ^^>^^>37^W4SftfeIslteeiil**i«abT 

J6ni*i3fcea--r a z t iao ttKO(«:i3&sai«i:Mffi 

[9 ^5 £Ee£.*Sffi!Btta«17*«ffiU dO^EiS^17' 
J4ffia©«t ^ ftR«*43^H:»e)ft5^ iiT, 
MS<$13cDrta5i:^^l2i:*3gii1-a4 3 S?L45^Jf^$ 
ftTi^So *bt; cco4 J S?L45(4E^s SS^^> 

T-i4^-7*;i/$|46S:il-rfe^(CffllN6ftT^ao 
[0 0 10] 50l4jSEEl*13(c:Bi5ft»6ftfcB«i^-* 

(4, mjiB^-7";i,^46i:CD^#S:®^a^cofiffi7b^, 
*^?L45cD4 J ^^6*g7?[^(C^^SE^^{tgSftTES 
£ ftT*; 0 , c ©BfSEWi *Sa45<7)ff ^ > 

lf>37a)[5HEttiST-<7)!Eaick 5*Sl^o COIB», 
16 * - ^ 5 0 CD a * M 5 1 1 R ffi f* 4 3 1 co ( z =? > V f > 
37*^fi»r*Ci:C&5o H5EtB*tt51©5ta«fCi4a 1 

ea»«i:LTo^**52#iia$ft, ^Ac, «ri3*^ 
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5 

4»5>KWLfctt*lRlfft* '(±«) £(4«2e»»»i:L 
T©*HI»53i $ HSS ft, CO^«*53i:mE^«»52 

>37a££"f @££i*£o ^UT, :©iii:»i$5 

2, 53H±£fifgtt^t>-e5«fc ^tc-rnK, 

£50££"7 e>37a©/affl(&l£;^i6H£EB-r & C 

tweso mmmmift, BL<i4j*ii*53i:R« 

*43t<bM(CJ4lBi3 + ^?L45tratt^R«tt«*55^E 

BSfU CCOnf§«S*55colfl^fp]-«g|5 (TfiBSB) 10 

3Lj*?tl-C^5o fcS* 'C©P3«tt**55©tt»|qIfttJ|il 
» (±*B») (4tt*57*ifrLTjeiS*13K:lHlteRllSI«-S: 

53tcBl£«#£oT*$+K CODfcSm, I£Rf§«lif*55l4 
BiJl3^*«532p 5> cDEfsi&K* 5 ItlSin EKf & o 
fifilB^O ^ > >37 a J^<0 £ ^ > £ t: >37 b © 
^r-fr 'J726^5>glUiLfctt*|Slfl6S|8 (±iB) (Ci4mIi3R 

**58l4mii3Hffitt**55^^llte5E»*S:itSSItT 20 
^ >^ £>37b @(£h;i/#£2*£>i?5 
>^ £>37(C#EbT^£o 

[0 0 11] c©^©-»©^ffit:ouT 

(1(4, ffilft-^— *50S:^ttLTtB*tt5K ^t#*52£- 
.it:WJClHl«E$#*o Z<D£g, *H»*53(4huIB^**52 
£iS*g*<^^TU££tf>, K^te*52* a £>@l£ffiiij;tf 
SBSStts 1$^CD477>^ t:>37aS:S-riate*ii- 
3o dftdcfc 0, t'-^>21^>7^>/7 f>37ai:lHl- 
@*E»-Cfiit*IeltK (&<£) T^c Z&tZ, tf-^>2130. 
^ffi23(4t&&#^-X19£) >*20i.D !i>& < % *>> 
^— >U9<Z)fc: >«20£itt^-&-3T*3 5, Lt!)>£>, 

b51B*$ SO ^ ^ > £ f > 37 a iz ft -5- $ ft fc DCfESft 
*«4^-X19, t:-^>20lCj:^TffiJ:tT-«ai$nT*- 

* UT26^ffioj±i.*nigii«:i3(ceasnso <ift^£ 
Ox ffiEi*i3<4aB»fi»ia5cisa*h;i/*-cia*E-r ' 

ft,. cntCct^x K£5>£ £>37b4>ii5g3«5££>£^ 
t:>37ai:P]«tClIte-t2>o :;T\ *US#52 (IE 

ii^-^50cOttl*$l65i) i:R«tt«#55fc©H«wl4^7 
£>37atcE£$ftfc^tt*53iKaBLT^£© 

T\ cnt)>kft*52, 53*5 «tVnffitta*55S:^"rn* 

'hflfc-rac Cfticd^, JSI5]8$£;fcW-£H 

2 *cd^ >4> >37a> bSI5HE*-&SfcK>tc(4x 
*Hfi*52x 53, 58*3 < fcVH«tt**55©4ffl<D**T-«t 
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ffi i: & S o 

[o o 1 2] 13, 4&zo)ftBmm2mmm*^tm 

T'fe^c CO»&SWC£^T(4, iEift^E-^50Ottl*$ft 
51£B£SftfcSS IBMSmt UTr-U60£, 

£ 7 > £ £ >37 a iC ntl 2 £1 ff& i: L 
Tfc:7-»J61£flHv Cft^r-UGO, 61tz*>f 5 

h62S:»WiBUTISIcJEillA«:7 , -'J6d*»e)61^H 

14, ?l^^7>^ £>37a<2$ft^ft*5fe§E, PL<(4 
2 o<D^ >^»40Pa(c4 3 Paft*63£»lj'S 1 1 *C 
ro8Bt-*>21*5«tU p *BB«W3fcn«#434:©Hlc:ra 
SBgBA s ttS64S:^Lr »J T261C1UE Rj#£tl3Ej$ $ ft 
fcR«ktt*65*»(*Tl^o ^ LT, 85IB*BB4&*63 

';6i©iHi*Kffitt*s^scD^7>^ tr>37a, ^r^ii* 

63S^LTP3tSiJRt6*65(cfiiS-raJ:-5lcUTl^So & 
d©R«tt**65Cl4ffe©^7 >^ f> 37b CD $675 

tr>37b(4^>^ t>37ai:[Hl- 

*63i4, KiS£f$£ftfe£7>£ t:>37aOlffi^fp]4 J * 

J:SliS 1 * s 'J^$ <& t)x ^fc, t>37afiDElte 

37bteifrsetfT-*sfcto. ^<z>*i{4^^*©T+ 

»T*5o C©5WE«"CJ4«riELfe2*©*7> 
^fcf>37a^ "bfeHHK^ii-SfctoC 'J 60, 6K * 
PJS*63, Rf^t^^m65, ^«*66©5fla©r— Us S 

*-t?«t<, z(hi&ms m&tmmtteztt&iz, 

«il*17|*|(ZiR»f S t *.CC, ^ 7 >^ t: >37fcflh« 
75>^28i:©PatC*>-^gB»67S:KWfe©T^ Mii^ 
17i*i©jffi • ^'J-X^SMTi)C i:* s T-S. Cft(c^ 

o, si, S2easB«ii LTr-*j6o, sizmmtz 

[0013] 

[*«©»*] W±KWUfcct-5t: % ZCDftmz&tl 

mi) z(Dmmmimmm^^t}£mmmm^$> 

[12] H10'l-Ifc«HrBflHT**. 

[S3] c©«woa2Rjw«fe^rEE»fffiiaT» 

So ■ 

[14] H20II-IIfta»fflHTft5o 

ll-HSffi 13-iIteffl 
i7-w»« 37-^^ >^ t:> 
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52-J6 1 (SilSPH 

5s-R««aisi . 



58-ftft¥ 



[HI] 



[H2 ] 




45 13 



I?— tsata 37-^?>«'trj' 

50-Mt* — * 51- SAW 

62— us i giatf B3-SS 2 eam 

[H3 3 





[H4] 
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im&B] ¥fiE7*P 1 03 9 B 
[«!£&] SEE 

[«f«p»*©i6ia] 

OSSfli:. UlEffii:, HSfflfcElftgBi:© 
ncfil^n, *«t»»C+2?L#»i«-Sftai:4:*>fc:, 

2*w±o^7>^ t>**L, mt^y? tr>ctt-5- 
$nfciHite«»**»au-riHi*BWt:"eauttEiteffi«: 

B£Sftfc*H£»»tti:, hu1B*5>* £>©-5*>f# 
3£©*5>*t:>fc:HJg£*u JB 1 feifittia 

# $ § ( * r & ft s © * ^ > <? t: > ^ 0 & £ -tt- * si 

isfltsw^n, Biji2^2e3ia5«*^©isiiEiiKj^ 
[!i«Ji2] tineas k JB 2 

C, H«tt*»Cifi»i»*^3*IHtt**lfl:tt, SB2e 

£8W©ISi5iEI&;fr£f^©£7>£b;x ^ISffi** 

[aiwtsis] has 

0 0 0 2 
[SiESS] £S . 

[ 0.0 0 2 ] 

- [«£*©&«] t£*©D#* Y^commmmtvx 

li» 0iJx.l£t#^¥7- 1 0 8 4 8 S^filRfciWWP 

7- 1 2 4 8 8 3 *&«£aa«3 fit us *■$&*©# 

gflii, HS»i:laHE»i:©IBC:EIIStu 

?L* s Jfc/5£;*ft6 £ ktC, 2*81±©^5>^C>«:*- 

fc^tt*-*©ffi*l6KH5£*ftfciBl mi 
E*ffi?L4:BI«ll»«ft«-3fctt«-e«a«t|glteW«6C 
i: fc * tc, ffi&m 1 -5 96 

2^ft*J3 J; Vtt» 2 »a*'*»6«i*i«Bt:*nTK§l* 
ft£fg 3 U mii2^ l fttM»*»6©lHl«Effill> 



<^i§r -a t ttJB-e § * ^ > * f > ic $ buibr 

tlittCTft*. *£,-£*©*©»» B9 
SSBtv tElteSPi:, HS«fi:lHlte»i:©IBCiB«*fi, 

*.CaS!Hc*£?L*^j££ ft £2: .2#u±©*5 

ti £ mm l x m ic eii l m. 0 te£B & 0 <s $ -e s (i-c- 

ft** t * ffiJE*2S?Li:HlttH«*«-3fc «JBlf ttSftl 
(c [3 pJ ft SiiiifcK, tt»j5C«n-CEB 

$ titz m 2 * urn 3 t # r s r©<* t , 

in83!lll^»*45.J:"V*2^»*©3R*t|««*»^ . 
IV *l^**OElG«tt**P3«*t:ea-r6!B4^ 
H98atB3^»*Cia»*^-3fc«JB-C*f 5 

*e>c*ft*fteit-r5SiS5*ti*4:, £<ix.fc&© 

[#«E*IE3] 

[ttiE#ftftM£] rca* 

[MIES** as J 0 0 0 5 

[*iIE£&] £K 

[ 0 0 0 5] 

[IStlS CW^-Stegiftl*, HJt 

^JLtfffM^ns 1 1 * tc, 2*W-t©2 5 > 
L X HlEgP tGS La^ 11 $£Si5 & Hfc * * 5 

KHS*fi, jB.iea«P«*»e>e»iHjeett**ft»fr 

ft, BulB^2e®W* > e.©[ellEiiEl!i*SSWT!H]$£-r 
>^hr>CH€*ft, By§BR®^ffl*lCflg^^^a;ft» 

0 0 10 

[*!8IE££] 

[ooio] sottisiafriscmo^weftfcs**-^ 

c)3 ?E?L45© * -C> *> 5> ^ [Rl £ m^SSKEe ( ^ Kf ft T ffiS 
$ ftT H *) , Cl ©3r^ffi*(4'*ffi?L45© + 'G»*» 5 > 
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37#{ftB*?>C fcC**. lWI3tli*«l51<©Jfe«lt:J4JB 1 
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